A conjecture stated by Raychaudhuri which claims that the only physical perfect fluid non-rotating non-singular cosmological models are comprised in the Ruiz-Senovilla and Fernández-Jambrina families is shown to be incorrect. An explicit counterexample is provided and the failure of the argument leading to the result is explicitly pointed out.
Therefore the energy-momentum is T = (p + ρ)u ⊗ u + p g, where u is the velocity of the fluid, p is the pressure, ρ is the density and g is the metric. 4 . Cosmology: There is fluid throughout the space which fulfills the energy conditions 0 ≤ p ≤ ρ. Discontinuities are excluded.
5.
∂p ∂ρ is positive everywhere.
6. The acceleration of the fluid is hypersurface-orthogonal.
are those included in the Ruiz-Senovilla [3] and Fernández-Jambrina [4] families.
An infinite family of counter-examples for this claim is supported by the models in [5] and [6] ,
which correspond to a cylindrical cosmological model with matter content due to a stiff perfect fluid, ρ = p,
with α = const. > 0 The coordinates are comoving since the velocity of the fluid is just
The metric function U is a solution of the reduced two-dimensional wave equation,
and K is obtained by a quadrature when U is known.
Therefore, the general solution for this problem may be obtained from the Cauchy problem for the wave equation, for initial data U (r, 0) = f (r),
where v = r 2 + t 2 τ 2 + 2rtτ cos φ. These models are non-singular provided U | r=0 does not decrease too fast for large values of |t|,
The fluid invariants can be shown to be regular and vanish at spatial and time infinity. The same happens with the curvature invariants. It is obvious that these simple models fulfill Raychaudhuri's require- 
